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In the United States Patent And Trademark Office 

In re Patent Application of: 
Farooqui, F. ** *l 

Serial No.: 10/032,592 
Filed: October 24, 2001 

For: Efficient Synthesis of Protein- 
Oligonucleotide Conjugates 

Declaration Pursuant to 37 C.F.R. § 1.131 

Honorable Commissioner for Patents 
P.O Box 1450 
Alexandria, V A 22313-1450 

Dear Sir: 

1 We, Firdous Farooqui and M. P. Reddy, are the inventors of the above-identified 
patent application, 

2. We have been advised that the claims of the present application have been 
rejected as anticipated (pursuant to 35 U.S.C. § 102(e)) or as obvious (pursuant 
to 35 U.S.C §§ I02(e)/1 03(a)) in light of U.S. Patent Publication US 
2003/0045694 Al (Chait et al.), taken alone or in combination with U.S. Patent 
No. 5,648,213 (Reddy et al). 

3. Prior to the August 13, 2001, filing date of Chait et al., we conceived of the 
present invention, and reduced it to practice in the United States As evidence 
thereof, wc have enclosed true copies of pages of the laboratory notebook of Dr. 
Firdous Farooqui (Exhibit A), as well as a true copy of an "Invention 
Diclsosure" (Exhibit B). 2 The documents comprising Exhibits A and B were 
prepared and completed by us, or under our direction and supervision, in the 
United States prior to August 13, 2001 . The experiments referred to in these 
Exhibits were conducted and completed in the United States pnor to August 13, 
2001 
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The daics and names of witnesses have been redacted from the documents. 



BECK MAN COULTER PTC 



Fa<:714-773-8512 



Oct 5 2004 16:53 



P. 07 



Declaration Pursuant to 37 C.F.R. §1 131 



In Rc: Appln of Farooqui, F. et ai 
Serial No 10/032.592 
Page 2 



A. Exhibit A, pages 1 ~2 describes the synthesis of an oligonucleotide of 
defined sequence, its purification, 3' animation conjugation with an anti- 
IL-8 antibody. Exhibit A, page 3 describes the purification of the 
antibody-oligonucleotide conjugate. Exhibit A, pages 4-5 describe the 
use of the conjugate molecule to assay IL-8. 

B. Exhibit B describes embodiments of the present invention, including a 
preferred reaction scheme, and a photocopy of the results of an assay of 
IL-8 that was actually conducted in the United States prior to April 13, 
2001 . using the antibody-oligonucleotide conjugate 

We each hereby declare that all statements made herein of our own 
respective knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements were 
made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under Section 1001 of Title 
1 8 of the United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 



Respectfully Submitted, 






Date 



Firdous Farooqui 





M. P. Reddy 
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v INVENTION DISCLOSURE 

1 . , Title of Invention: Efficient synthesis of protein-oligonucleotide conjugates. 

2. Product line In which invention will be used: Immediate use in Protein array 
or A 2 plate project Potential use in bead based flow project This new chemistry 
may be used to manufacture protein-oligonucleotide conjugates in high yields. 

3. Summary of the Invention: Oligonucleotide-antibody conjugates are useful 
reagents in immunoassays 1 . The covalent attachment of an oligonucleotide 
moiety to antibody provides a specific recognition site for a complementary 
nucleic acid and can subsequently be used as a molecular handle for selective 
immobilization and construction purposes. In a multiplexed immunoassay 
approach, oligonucleotide arrays printed on A 2 plate serve as a universal capture 
reagent. The complimentary oligonucleotides are conjugated to the 
corresponding antibodies and the assay is performed. The antibody-conjugated 
probe prepared by the method disclosed here gave high sensitivity. 

Synthesis of oligonucleotide-antibody conjugate is accomplished In four steps: 
1) Synthesis of 3'-amino oligonucleotide 2) 3'-amino oligonucleotide is activated 
with a hetero Afunctional linker, sulfo SMCC 3) antibodies are thiolated using 
iminothiolane (Traut's reagent) 4)The activated oligonucleotide and thiolated 
antibodies are then mixed to facilitate coupling of oligonucleotide to antibody 
(see Figure 1). Antibody-ollgonucleotide conjugates are characterized by PAGE 
and tested for their biological activity by performing immunoassay (see Figure 2). 
Thi3 approach is simpler or higher yielding as compared to the procedures 
known in literature: thiol group is introduced at the 5* or 3' end of oligonucleotide * 
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antibody was purified on G-25 column, 1.5 cm x 50 cm, using 1 x PBS, 5 mM 
EDTA as an eluent. 



4. DNA oligonucleotide-Ab conjugation: Activated antibody was mixed with sutfo 
SMCC oligonucleotide, the final cone, was 1 x PBS, 3 M NaCI, 2 mM EDTA. 
The resulting mixture was concentrated using centricon-3 for 3 hours and left 
to react at 12 c CTfor 3 nights. 

5. Purification of Oligonucleotide antibody conjugates: The Antibody- 
oligonucleotide conjugate was purified on size exclusion P-100 column, 1.5 
cm x 20 cm, using 0.1 M tris buffer pH 7.2, 5mM EDTA as an eluerrt.The first 
band collected which had 260/280 ratio of 1.0- 1.2 were mixed and purified 
on DEAE column with salt gradient from 0.5 M NaCI to 1 M NaCI. The yield of 
the conjugate was 25-35%. The conjugate was characterized on 8% PAGE 
and stained with stains all. 



6. Immunoassay Protocol: The complementary oligonucleotide was printed on 
A plate 3x3 array. The 140 ng of Antibody-oligo nucleotide in casein buffer 
with 0.5 M salt was added to the well and incubated for 1hr at 37°C. Wash 
the plate 3x, added antigen in different cone, ranging from 1000 to 1 pg/ml in 
50 ul of volume, wash 3x, added secondary antibody conjugate with biotin 
react for 1 hour at 37°C, wash 3x, and added SAv-PBXsl react for 1hour 
wash 3x and imaged the plate under CCD camera. The sensitivity of the 
assay was found to be 1 pg/ml with IL8 antigens (see Figure 2). 
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Claims: Synthesis of oligonudeotlde-antjbody conjugates where oligonucleotide is 
activated with a hetero bifunctional linker, antibody is thiolated and mixed to form a 
conjugate. 

References: 

1. M. P. Reddy. J. C. Sternberg; US patent # 5,648,213. 

2. Yarmush M. L. et at; Bioconjugate chemistry § (6) 935-940, 1997. 

3. Hendrickson R. E et al Nucleic Acid Research £3 (3), 522-529, 1994. 

4. DNA Probes, George H. Keller, Mark M. Manak. MacMillan Publishers Ltd, 1989. 



| Inventors Name: 
Firdous Farooqui r , Fck^jj-^aaJ 
M. Parameswara Reddy s f^+^^C-c* jL^^y^ 


Date 

- 

• 


Witnessed and Understood _ 


Date 


Witnessed and Understood 


Data | 



*<0 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 
REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: _ 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




